Cloning and characterization of the 5'-upstream regulatory region of the Ca(2+)-release channel gene of cardiac sarcoplasmic reticulum.
To elucidate the transcriptional regulation mechanism for the Ca(2+)-release channel gene of the cardiac sarcoplasmic reticulum (RYR2), we isolated and analyzed the 5'-upstream flanking region of the gene. Sequence analysis indicated that the core promoter region lacks canonical TATA and CAAT boxes, but contains three overlapping GC boxes. A gel shift assay indicated that Sp1 binds to the region containing the GC boxes. Different 5'-deletion constructs in the 5'-flanking region of the RYR2 gene were fused to the luciferase gene, and their promoter activity in rat neonatal cardiac myocytes was subsequently determined. The results revealed the presence of a region containing positive regulatory elements in the 5'-flanking region. Analyses of substitutional mutations introduced into the GC boxes and the regulatory region indicated that in addition to the GC box located at -56 to -51, two regulatory elements (RYR2P1 and RYR2P2) are essential for the promoter activity. These results indicated that Sp1 and transcription factors that bind to RYR2P1 and RYR2P2 cooperatively enhance the expression of the RYR2 gene. In a transient transfection experiment involving promoter-luciferase gene constructs in skeletal muscle cells, we identified a negative regulatory region between positions -209 and -90 that represses the expression of the RYR2 gene in skeletal muscle cells.